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(54)TlUe: ADAPIIVB MULTTFH^ ANTENNA 



(57) Abstract 

A muleifilar antnma (200) compnse« n ^p&ctd antenna Aiamcntft, 
where n is an integer greater than 1; a matching circuit (210) for 
matching the cbaracterisdc ixnpedftnce of the antenna to that of a 
transmitting mid/or Aso^ving flpparatos; a weighting ciicuit (240) for 
applying tcApcetive gain and phase acUustmcntfi to signals ^yassed to or 
trom the n filamcncs; switch means (310) associated with e&ch filament 
for selectively altering the ettscbtieal length and/or intciconnections of 
the filaments; means for detecting dcctiical properties of (he multifilar 
anienna with respect to the fteqnency, polansation and/or direction of 
propagation of a signal to be received or transmitted by the multifilar 
antenna anO/Or impedance matching of Ote antenna: and concrd means 
(2300, responsive to (he detective meaM. fbr coniraliing the opcradon 
of the matching circuit (210), (be weighting circuit (240) and the switch 
means (310) to adjust the properties of the muitifllar antenna (200) to 
suit better a cuitent signal to be received or tranamitteiL 
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CLAIMS 



KT/GB99/00469 



1. An adaptive multifilar antenna comprising; 

^spaced filaments, whereft-is an integer greater than 1; 

a matching circuit for matching the characteristic impedance of the antenna to that 

of a transmitting and/or receiving apparatus; 

a weighting circuit operable to apply respectiv/phase adjustments to signals 

passed to and/or from the-A- filaments; 

A 

detecting means operable to detect at least oa^ electrical property of the multifilar 
antenna with respect to the frequency, polarisation and/or direction of propagation of a 
signal to be received or transmitted by the multifilar antenna and/or impedance matching 
of the antenna; and ^ 

control means, responsive to the d^ecting means, operable to control the operation 
of the weighting circuit to adjust the properties of the multifilar antenna to suit better a 
current signal to be received or transmitted. 



2. An antenna according tc/claim 1 , wherein the weighting circuit is operable to apply 

/ Spaced. 
gain adjustments to signals passed to and/or from the* filaments. 

A 



3. An antenna according to claim 1- o j^ olaim ' ^ , wherein the control means is operable 
to control the operation of the matching circuit to adjust the properties of the multifilar 
antenna to suit better a current signal to be received or transmitted. 



/ claim I 

4. An antenna according to any p fg coding clai m; including switch means associated 

with each filament for selectively altering the electrical length and/or interconnections 

of the filaments and the signal connections to/from the filaments being at a first end of 
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each filament; and 

the switch means being operable to selectively interconnecy^airs of filaments at 
a second end of those filaments remote from the jRrst end. 

5. An antenna according to any p rec e ding olain>, inch^aixig switch means associaied 

A / 

with each filament for selectively altering the electn/fal length and/or interconnections 
of the filaments and 

each filament including at least a firsj/filamcnt section and a second filament 
section; and 

the switch means being operablAo selectively connect or isolate the first and 
second filament sections of each ^lament so as to vary the electrical length of that 
filament. 



6. An antenna accordin| to/i ^y one of the prece d ing cl a img y in which: 

/A 



the detecting means is^operable to detect a signal to noise ratio of a received signal; 



and 



/... 



the controller's is operable to control the operation of the matching circuit 
and/or the weigl^ngyoircuit so as to improve the signal to noise ratio of the received 
signal. 

7. Ajy&nteijina according to -a ny on e of th e prec e ding olaimc , in which: 

rtfc^etecting means is operable to detect a signal tq^lioise plus interferencqj^a 
of a r^ccjved signal; and 

/the control means is operable to control the operation of tlie matching circuit 
he weighting circuit so as to improve the signal tqj^ise plus interferenc^fj/ratio 
n me received signal. 



atio 
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8. An antenna according tO' Ony ono of tho p roo e ding ohiniO i in ^ich: 

A / 
the detecting means is operable to detect a signal level of ^received signal; and 

the control means is operable to control the operatiiMT of the matching circuit 

and/or the weighting circuit so as to improve the signal leyfl of the received signal. 

9. An antenna according to any ono of t h e pr ccoaing cl ai mc , in which; 

^ / 
the detecting means is operable to detect a^VSWR for a transmitted signal; and 

the control means is operable to control the operation of the matching circuit 

and/or the weighting circuit so as to improve^ the VSWR for transmission of that signal. 



/ 



1 0. An antenna according to Qny/H a» <3f the preeedins- claim&y in which the detecting 

A ^ 

means comprises: 

analogue to digital convOTion means for converting respective signals received by 
the filaments into corresponding digital representations 
a memory for storing the digital representations; 

means for combining The digital representations using respective phase 
/ 

relationships and gatins; and 

means foi^^Ktecting properties of the anteima by analysis of the combined digital 
representations. 

11. An antenna according to any ow e of oloimc 1 tO '^, in which the detecting means 

/ ^ 

compnses: 

j means for combining respective signals received by the filaments using respective 
phase relationships 

analogue to digital conversion means for converting the combined signals into a 
corresponding digital representation; 
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a memory for storing the digital representation; and 

means for detecting properties of the antenna by analysis of the combined digital 
representations. 




12. An antenna according to claim 11, wherein the combining means is operable to 
combine the respective signals using respective gain weightings. 

13. An antenna according to any on e of th e preceding cloimfl, in which the detecting 

^ / 
means operates at least during reception of a reference signal burst by the antenna. 

14. An antenna according to o n y one of -fe e preceding olnimo , in which ft is an even 

A / A 

integer. 

15. An antenna according to any one of the pre c eding olainw , in which* is equal to 

A 

4 or 6. 

1 6. An antenna according to any ono of thft pr r rffding claim ts-, in which the filaments 
are helically shaped. / 

1 7. PiXi antenna'according t o any o ne of th e pr e oodinfi 'e l ft kit fr , in which the filaments 

A 



are at least partially intertwined. 

18. An/ancenna according to^a ny proooding elniH ^, having a volute of generally 
elliptica/or rectangular axial cross-section. 

\9J An antenna according to ony prcccdtng claim, wherein the weighting circuit 

A 
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21. An antenna according to claim 20, wherein the respective outputs of the weighting 
circuit are combined prior to frequency downconversion. 




phase adjustments to signals 



ra3^tive multifilar antenna comprising: 

jR^spaced antenna filaments, where^is an integer greater than 1; 
A A 

a matching circuit for matching the characteristic impedanc^the antenna to that 
of a transmitting and/or receiving apparatus; 

a phasing circuit for applying respective 
passed to or from the n filamen)^ 

switch means associatefl ^th e^ filament for selectively altering the electrical 
length and/or interconnections otmsi fiMments; 

means for detecting^fctrieatproperties of the multifilar antenna with respect to 
the frequency, polari^on an\J/or direction of propagation of a signal to be received or 
transmitted by ttiemultifilar antenna and/or impedance matching of the antenna; and 

conjrm means, responsive to the detecting means^fopsontroUing the operation of 
the njgcfching circuit, the phasmg^cireuiranaTSesw means to adjust the properties of 
fie multiJ&larafBenna to suit better a current signal to be received or transmitted. 



^^3* A multifilar aiifenna substanti 
accompanying^^wi ngs7^ q 





creinbefore described with reference to the 



Received from < > at 7128/03 5:21 :54 PM [Eastern Daylight Time] 



